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Abstract

Influenza is an infectious disease caused by RNA viruses and is the leading cause of morbidity and mortality
worldwide. Influenza viruses are unique among respiratory viruses in their antigenic variability, which allows
them to “evade” human immune defenses, and is also the main cause of epidemics, which necessitates the annual
development of new influenza vaccines against new circulating strains. It is the phenomenon of antigenic variation
that explains why influenza continues to be the main epidemic disease of humanity. Despite the enormous progress
in the study of this infection in scientific and theoretical terms, it continues to pose extremely serious problems for
public health. And in this regard, recently, the infection of humans with the bird virus influenza A (H5N1), has
increased the danger of the emergence of an influenza virus with pandemic potential, which on the one hand
confirms the need for vaccine prophylaxis, knowledge of the clinical course of the manifestation, its complications
and on the other hand shows the importance of rapid diagnosis and timely administration of specific anti influenza
medications, the best therapeutic effect of which is achieved when administered within the first 48 hours of the

onset of symptoms.
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Influenza viruses that infect humans are classified
into three main types: type A, type B, and type C. In-
fluenza viruses type A and B are the main influenza
pathogens and cause epidemic diseases in humans. In-
fluenza type C is mainly a sporadic cause of upper res-
piratory tract disease (URD). There are significant dif-
ferences in genetic organization, structure, host range,
epidemiology, and clinical features among the three
types of influenza viruses. Influenza type A viruses are
divided into subtypes based on the surface hemaggluti-
nin (H) and neuraminidase (N) antigens. Influenza A
has 16 different H subtypes and 9 different N subtypes,
of which only H1, H2, H3, H5, N1, and N2 are associ-
ated with human influenza epidemics. Influenza occurs
in annual outbreaks, seasonal epidemics, and pandem-
ics. These categories differ in the number of cases. The
reason for this epidemiological picture lies in the ability
of the influenza virus to change its antigenic properties
and "evade" the human immune defense. Epidemics are
due to the so-called antigenic drift, a phenomenon as-
sociated with a gradual and relatively continuous
change in the viral H and N antigens. Pandemics are
due to the so-called antigenic shift, a phenomenon as-
sociated with the occurrence of sudden changes in one
or two genetic segments during the replication of two
different viruses (human and avian) in a given cell, and
this leads to the emergence of a new vi-
rus.[2][3][4][5][71[9]

The source of infection with influenza is asympto-
matic infected individuals, sick people, sick birds,
healthy birds carrying the virus, and sick mammals.
However, the main source of infection in humans is a
sick person. It secretes the virus in the last 1-2 hours of
the incubation period and 1-3, maximum 5 days from
the onset of clinical manifestations. Influenza is trans-
mitted by airborne droplets, and close contact between
people is of great importance for this transmission

mechanism. Effective transmission of the avian influ-
enza virus A (H5N1) from person to person has not
been observed so far and is transmitted only by direct
contact with sick or infected birds. Children from 6
months to 3 years of age are most susceptible to influ-
enza.

[91[17][21]

Clinical course of influenza.

Typical uncomplicated influenza, after a short in-
cubation period of 1 to 2 days, begins with a sudden
onset of symptoms with a picture of toxicinfectious
syndrome, including chills, high fever, severe head-
ache, severe general malaise, muscle aches, anorexia,
often accompanied by dry cough, flushed face, injec-
tion and tearing of the eyes, runny nose, stuffy nose and
sore throat, these respiratory symptoms appear 1-2 days
after the onset of the disease.[2][3][7]1[9]] 15]

Children, especially those under 3 years of age,
have a higher incidence of gastrointestinal manifesta-
tions, such as vomiting, diarrhea and abdominal pain,
with diarrheal syndrome being more common in influ-
enza type B, but according to literature data it also oc-
curs in "bird flu" A (H5N1).[1][24][25]

In the initial stages of infection, due to inflamma-
tory changes in the URT, a number of proinflammatory
cytokines (IFN,IL-1,TNF-a) are released, which cause
the early toxicoinfectious syndrome. The massive im-
mune response can cause a life-threatening cytokine
"storm" as a result of massive viral replication. This ef-
fect is assumed to be the cause of the unusually high
mortality from the highly pathogenic avian influenza
virus A (H5N1) commonly called "bird flu" and the
pandemic strain of 1918( Spanish flu ).[2][3]1[4][7][
9][15][16][22]

Clinical forms of influenza.

a. Mild. Short-term and mild course, with subfe-
brile or afebrile fever, and weakly manifested or absent
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symptoms of intoxication. Recovery usually occurs in
4 - 5 days.

b. Moderate. Typical course, the main symptoms
and syndromes are present, without extreme deviations
in the clinical and paraclinical picture.

c. Severe with a violent onset, severe intoxication,
hemodynamic and hemostatic disorders

d. Fulminant. Very high fever above 40 °C, un-
bearable headache, weakness, loss of appetite, acute he-
modynamic collapse, convulsions, loss of conscious-
ness. Death usually occurs in 1-2 days.[2][4][8]

Complications of influenza.

Complications of influenza occur most often in
people with risk factors, namely age > 65 years, chil-
dren under 2 years old (especially infants) and in people
with chronic diseases, pregnant women in the 2nd and
3rd trimesters and in children with concomitant dis-
eases (congenital and acquired heart defects, cardiomy-
opathies, bronchopulmonary dysplasia, asthma, cystic
fibrosis, diabetes mellitus and neuromuscular diseases
affecting the accessory muscles of respiration). Ac-
cording to literature data, "bird flu" A(H5N1) is associ-
ated with a high incidence of pneumonia (> 50%), and
deaths have been associated with multisystem involve-
ment, including CNS complications, heart and kidney
failure. During the clinical course of influenza, various
complications may develop, caused mainly by the in-
fluenza virus or secondarily, most often by bacterial su-
perinfection. Complications of influenza are: respira-
tory and non-respiratory. Respiratory complications are
primary and secondary. Primary complications usually
occur within the first 1-4 days, at the beginning of the
disease, in severe and fulminant forms and include in-
terstitial pneumonia with a serious prognosis, with high
mortality. In children, the primary complication of in-
fluenza can be stenosing laryngotracheobronchi-
tis(croup). Secondary respiratory complications in-
clude secondary bacterial pneumonia, sinusitis, otitis
media and exacerbation of chronic bronchitis, bron-
chial asthma and cystic fibrosis. Extrapulmonary com-
plications include: acute myositis, pericarditis, myocar-
ditis, toxic shock syndrome, Reye's syndrome and CNS
complications (influenza serous meningitis, primary
meningoencephalitis and encephalitis, cerebral edema,
transverse myelitis, myelopolyradiculoneuritis, iso-
lated neuritis, polyneuritis and Guillain-Barré syn-
drome).[18][ 26][27][30]

Differential diagnosis.

First of all, differential diagnosis should be made
with acute respiratory diseases (ARDSs), which are oc-
curring in the form of catarrhal changes in the upper
respiratory tract (URT), caused by a heterogeneous
group of viruses called respiratory viruses (adenovi-
ruses; rhinoviruses, parainfluenza viruses, corona-
viruses, respiratory syncytial virus and others). Clini-
cally, it is difficult to distinguish ARDs and influenza
in the early stages. In the case of ARDs, intoxication
manifestations are less pronounced and their onset is
not as acute as in influenza. Catarrhal syndrome in in-
fluenza appears 1-2 days later and is less pronounced.
ARDs can also be caused by bacteria such as group A
B-hemolytic streptococci. In the latter case, the positive

result of the rapid antigen test, the isolation of a bacte-
rium in the microbiological examination of throat se-
cretions or increased serum AST levels make the diag-
nosis. Of decisive diagnostic importance is also the lo-
calization of the pathological process. Rhinoviruses
cause anterior rhinitis, parainfluenza viruses occur with
a picture of laryngitis, in young children occurs with a
pseudocroup pattern, with a dry, barking cough, inspir-
atory stridor and difficulty breathing. Adenovirus in-
fection occurs with the characteristic triad (pharyngitis,
conjunctivitis and lymphadenitis). RSV viruses cause
tracheobronchitis with obstructive syndrome, bronchi-
olitis or pneumonia in infancy.

Diagnosis of influenza.

The diagnosis of influenza is made on the basis of
epidemiological data and characteristic clinical mani-
festations and etiologically using a number of labora-
tory methods.

Paraclinical studies. Characteristic changes in
the blood count in viral infections range from mild leu-
kocytosis to leukopenia. CRP and ESR in viral infec-
tions usually remain normal, reduced or slightly in-
creased. Laboratory abnormalities characteristic of
avian virus A (H5N1) include significant lymphopenia
and leukopenia, mild to moderate thrombocytopenia,
and elevated transaminase levels, which are poor prog-
nostic signs. In complicated forms, chest and heart ra-
diography, CAT or MRI of the head are performed in
CNS complications.

Rapid diagnostic methods. Various methods are
used for rapid diagnosis of influenza. The most widely
used tests are based on immunological detection of vi-
ral antigen in respiratory secretions.[6][15][42]

The most commonly used rapid diagnostic meth-
ods for influenza are:

« Immunochromatographic method (ICM) for
rapid diagnosis of influenza. The most widely used im-
munochromatographic tests for rapid diagnosis of in-
fluenza are based on immunological detection of viral
antigen in a sample of nasopharyngeal or nasal wash,
lavage or aspirate or throat swab. For influenza, these
tests include Directigen Flu A + B, Flu OIA (flu optical
immunoassay) and QuickVue Influenza A + B test and
others.The result is obtained within 15 min. Coinci-
dence of results in influenza testing by two methods
(Directigen Flu A + B and RT-PCR) was observed in
85.7% of cases and 90.5% of ICM samples were nega-
tive at 48 hours from the start of specific antiviral treat-
ment.[1]

* Immunofluorescence method (IFM). IFM proves
the presence of a specific antigen-antibody reaction
through antibodies chemically conjugated with a fluo-
rescent dye - fluorochrome. In the presence of homol-
ogy, the fluorescent antibodies bind to the fixed viral
antigens and, when observed with a fluorescent micro-
scope, the antigens are detected by the bright fluores-
cence of the fluorescent antibodies bound to them. The
result is obtained within 1- 4 hours.

* Enzyme-linked immunosorbent assay (ELISA).
"ELISA" or EIA test. The result is obtained within 90
minutes. ELISA detects and counts certain antibodies,
antigens, proteins and hormones in samples of body
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fluids (blood, plasma, urine, saliva and cerebrospinal
fluid).

* Polymerase chain reaction (PCR). The modern
PCR methodology exists in two varieties: real-time
PCR and reverse transcription PCR (Reverse transcrip-
tion real time polymerase chain reaction - RT-PCR) and
is considered the ,,gold* standard for detecting the in-
fluenza virus and all other respiratory viruses. The ma-
terial tested can be nasopharyngeal swab, throat swab,
nasopharyngeal or bronchial lavage, nasal or endotra-
cheal aspirate, or sputum. Reverse transcription poly-
merase chain reaction (RT-PCR) is the most modern
and highly sensitive method for detecting even low lev-
els of viral nucleic acids in clinical samples and allows
for typing and subtyping of influenza viruses within 1 -
24 hours.[28][31][32][33][34][38][40]

[] Other diagnostic methods for influenza.

Serological methods. Serological methods mainly
include: virus neutralization reaction, hemagglutination
inhibition reaction, complement fixation reaction,
which prove the presence of antibodies in the serum of
influenza patients against influenza virus antigens.
Since most people have encountered influenza viruses,
a single serum sample is not sufficient, therefore these
diagnostic tests have diagnostic value only when exam-
ining duplicate serum samples, the first during the acute
phase up to the 3rd day from the onset of the disease
and the second during the recovery phase of the disease
after the 14th, but not later than the 28th day.

Virus isolation. For isolation of the influenza vi-
rus, the material examined can be nasopharyngeal
swab, throat swab or nasopharyngeal or bronchial lav-
age, nasal or endotracheal aspirate, sputum. Over 90%
of positive cultures can be detected within 3 days of in-
fection, and the rest from 5 to 7
days.[2][3][4][6][71[15][27][30][36]

Treatment and prevention of influenza.

Treatment of influenza. In mild and uncompli-
cated cases of influenza, treatment is symptomatic. In
severe and complicated cases, etiological treatment
with antiviral medications and pathogenetic therapy is
applied. Extrapulmonary complications (of the CNS,
gastrointestinal, cardiovascular, etc.) in influenza are
due to oxidative stress, which is why influenza therapy
must necessarily include antioxidants (vitamin E and
vitamin C). Another mandatory component is the use of
an immunomodulator that stimulates pulmonary im-
munocytes.

Etiological treatment. Two main classes of antivi-
ral drugs are used against influenza. These are neuram-
inidase inhibitors and M2 protein inhibitors (aman-
tadine derivatives). This class of drugs is also charac-
terized by the fact that they act specifically only on
influenza viruses. They are most effective when treat-
ment is started within the first 48 hours of the onset of
symptoms.[1][23][29][41]

[1 M2 protein inhibitors (amantadine derivatives).
These were the first antiviral drugs developed in the
1970s, called amantadine and its derivative
rimantadine. They are inhibitors of the M2 ion channel
protein of influenza viruses and are used for the preven-
tion and treatment of influenza A, but are ineffective

against influenza B, since B viruses do not have M2
proteins.

Neuraminidase inhibitors. These inhibit the ac-
tion of the neuraminidase of influenza viruses, are ef-
fective against influenza A and B, and include oselta-
mivir, zanamivir, and peramivir. Oseltamivir is also ef-
fective against avian influenza. Breastfeeding mothers
should not stop breastfeeding during treatment with
oseltamivir and zanamivir.[ 9][ 17][ 22][ 32]

Vaccination and drug prophylaxis of influenza.

[] The influenza vaccine is recommended primar-
ily for at-risk population groups. The minimum period
for administering the influenza vaccine is up to one
month before the expected influenza epidemic. Vac-
cines produced for one year may be ineffective the fol-
lowing year, as new strains of the influenza virus
emerge. There are two types of influenza vaccines: in-
activated and live attenuated. The main differences be-
tween inactivated and live attenuated influenza vac-
cines are that the inactivated vaccine (Vaxigrip Tetra
and Influvac Tetra) contains killed virus components,
is administered intramuscularly and is approved for
adults and children aged > 6 months, does not carry a
risk of disease transmission, and children under 9 years
of age who have never been vaccinated against influ-
enza require two doses of vaccine with an interval of at
least 4 weeks between them. While the live vaccine
(Fluenz Tetra) contains viruses that are still capable of
limited replication; It is administered intranasally at a
dose of 0.1 ml in each nostril and is approved for chil-
dren 2 to 18 years of age, and also for children who
have never been vaccinated against influenza, two
doses are administered with an interval of at least 4
weeks. [27] [30] [37] [42] [43]

Antiviral chemoprophylaxis. Antiviral drugs (neu-
raminidase inhibitors and M2 inhibitors) are also used
as means for the prevention of influenza. Antiviral
chemoprophylaxis is not a substitute for influenza vac-
cination and is administered during the influenza sea-
son for the prevention of influenza primarily in risk
groups and their contacts. Antiviral chemoprophylaxis
is usually not recommended if more than 48 hours have
passed since contact with an infected person. Antiviral
chemoprophylaxis can continue for up to two weeks af-
ter vaccination with an inactivated influenza vaccine
for persons in a non-institutional environment. Chil-
dren under 9 years of age need chemoprophylaxis for at
least 6 weeks (i.e. at least 4 weeks after the first dose of
the vaccine and 2 weeks after the second dose) depend-
ing on the duration of the interval between the admin-
istration of the two doses of the vaccine. Antiviral
chemoprophylaxis should continue for 10 days when
influenza is diagnosed in a family member. Exposure
prophylaxis with antiviral agents should be continued
during and for 7 days after the last known exposure to
a person with influenza.[23][41]

Antiviral chemoprophylaxis is indicated in the fol-
lowing at-risk populations: 1. For adults and children >
1 year of age who are at high risk of developing com-
plications from influenza, for whom influenza vaccine
is contraindicated, unavailable, or is expected to have
low efficacy (e.g., individuals who are significantly im-
munocompromised) or for whom low clinical efficacy
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of influenza vaccine has been documented because cir-
culating strains are antigenically different from vaccine
strains. In these groups, the duration of chemoprophy-
laxis should continue for as long as influenza viruses
are circulating in the community during the influenza
season. 2. For unvaccinated adults, including
healthcare workers, and children > 1 year of age who
are in close contact with individuals at high risk of de-
veloping complications from influenza during periods
of influenza activity. 3. For all residents (vaccinated
and unvaccinated) in nursing homes and long-term care
institutions where an influenza epidemic is present.

Conclusion. Influenza epidemics represent ongo-
ing risks to global human public health, a fact that con-
firms the need for vaccine prophylaxis and/or chemo-
prophylaxis, primarily for risk groups of people. On the
other hand, early diagnosis and timely administration
of specific antiviral agents leads to a reduction in the
severity and duration of symptoms, hospitalizations
and prevention of influenza complications and unnec-
essary antibiotic treatment.
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